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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction 
In the last meeting [1], some detail issues for SRS have been discussed. However, there are still some remaining issues for SRS according to current version of TS. In this contribution, we mainly provide some discussion on collision among SRS resources.
2. Discussion on SRS collision with different time domain behaviors
In NR, a SRS resource (set) may have one of the three types of time domain behaviors: periodic, semi-persistent or aperiodic. And based on the current version of TS 38.331-f21 [2], we can know that a UE expects the gNB to configure the same type of time domain behavior for all SRS resources in a SRS resource set.  
For SRS resource sets configured for “Antennas witching” , the UE shall not expect to be configured or triggered with more than one SRS resource set in the same symbol. Furthermore, there is only one SRS resource set configured for “Codebook” or “NonCodebook”. So it is not necessary to discuss the collision between the two SRS resources belonging to different time domain behaviors for those cases. However, the SRS resources in different SRS resource sets can be transmitted simultaneously when SRS resource sets configured for “Beam management”. As shown in Figure 1, in our opinion, when consider multi-panel, no matter the time domain behaviors of the SRS resource sets, the SRS resources in different SRS resource sets can be simultaneous transmission by different beams in different panels. 


Figure 1. SRS resources in different SRS resource sets simultaneous transmission in multi-panel
As shown in Figure 2, a beam configured a periodic SRS resource set (P-SRS set1) to do beam management, such as beam switching. During the period of the two periodic SRS resources transmission, the gNB may trigger an aperiodic SRS resource set (AP-SRS set2). The gNB have the capability to avoid the AP-SRS set2 and P-SRS set1 simultaneously transmission in the same RBs. However, one DCI can select at least one out of the configured SRS resource sets, so this DCI may also trigger the AP-SRS set3 with the same state are configured as AP-SRS set2. Due to the slot offset configuration of the aperiodic SRS resource set, the collision may occurs between the two SRS resources belonging the AP-SRS set3 and P-SRS set1 in the same symbol. In this case, it is still not clear the two SRS resources with different time domain behaviors can be simultaneous transmission in the same symbol.



Figure 2. The same beam configured two SRS resource sets with different time domain behaviors
In LTE, it is specified that“In case both trigger type 0 and trigger type 1 SRS transmissions would occur in the same subframe in the same serving cell, the UE shall only transmit the trigger type 1 SRS transmission.[3]”That is to say, when periodic and aperiodic SRS transmission occur in the same subframe, the UE shall only transmit the aperiodic SRS.
Such as the case as shown in Figure 2, if a UE is single panel, in order to specify the UE behavior when the two SRS resources belonging to different time domain behaviors of the two SRS resource sets in the same symbol, similar description should be captured in NR for different time domain behaviors of SRS resources transmission. The other cases can be FFS.
[bookmark: OLE_LINK4]Proposal 1: If a UE is single panel, in case different time domain behaviors of  two SRS resources transmissions would occur in the same symbol, the UE shall only transmit the higher priority SRS resources. The SRS resources transmission priority rules can be defined as: Aperiodic SRS resources > Semi-persistent SRS resources > Periodic SRS resources. 

3. Discussion on SRS collision with DCI triggers multiple aperiodic SRS resource sets
In TS 38.214[4], the collision between SRS resources in some cases is specified. For the case the collision between the two SRS resources belonging to the same SRS resource set in the same symbol, simultaneous transmission in the same symbol is allowed if the higher layer parameter SRS-SetUse is set as “NonCodebook” but not allowed if the SRS-SetUse is set as “Beam Management” or “Antenna  Switching”.
[bookmark: OLE_LINK2]For the case the collision between the two SRS resources belonging to different SRS resource sets in the same symbol, simultaneous transmission in the same symbol is allowed if the higher layer parameter SRS-SetUse is set as “Beam Management” but not allowed if the SRS-SetUse is set as “Antenna Switching”. Since there is only one SRS resource set configured for “Codebook” or “NonCodebook”, it is not necessary to discussion the collision between the two SRS resources belonging to different SRS resource sets for “Codebook” or “NonCodebook”.
According to the above description, for the case the collision between the two SRS resources belonging to the two SRS resource sets with different values of SRS-SetUse, in the current spec it is still not clear whether the two SRS resources can be simultaneous transmission in the same symbol. Furthermore, in TS 38.214 [4] it is specified that “For aperiodic SRS at least one state of the DCI field is used to select at least one out of the configured SRS resource set.” And the maximum number of SRS resource sets that can be configured for a UE is 16. If a UE configured more than three aperiodic SRS resource sets, due to only three trigger states for dynamically selecting one or more aperiodic SRS resource sets for all SRS resource sets, there is a substantial chance that the same trigger state may be configured between the two SRS resource sets with different values of SRS-SetUse. It could be possible that one DCI triggers more than one aperiodic SRS resource sets with different values of SRS-SetUse which simultaneous transmission in the same symbol. 
If the clear solution for this case is not specified, there might be some ambiguity for the UE if the two SRS resources belonging to the two SRS resource sets with different values of SRS-SetUse. The UE may transmit both of the two SRS resources or drop one of them, which is unknown by the gNB. The entire system's performance may be impacted. One solution can be considered is to define priority rules according to the values of SRS-SetUse for the SRS resource sets. But this method may lead to the lower priority SRS resource sets never had a chance to transmission.. 
According to our analysis, in the low frequency, if one DCI triggers two aperiodic SRS resource sets, and the higher layer parameter SRS-SetUse of the two SRS resource sets are set as “Codebook” and “Antenna Switching”respectively, due to they can used to do the same functions simultaneous transmission in the same symbol is allowed. Except the above case, whether the two SRS resources belonging to the two aperiodic SRS resource sets with different values of SRS-SetUse can be simultaneous transmission in the same symbol should be FFS.
Hence, we have the following proposal:
Proposal 2: In the low frequency, if one DCI triggers two aperiodic SRS resource sets, and the higher layer parameter SRS-SetUse of the two SRS resource sets are set as “Codebook” and “Antenna Switching” respectively, simultaneous transmission in the same symbol is allowed. 
4. Conclusions
In this contribution, the remaining issues on SRS are discussed, and the following proposals are proposed:
Proposal 1: If a UE is single panel, in case different time domain behaviors of two SRS resources transmissions would occur in the same symbol, the UE shall only transmit the higher priority SRS resources. The SRS resources transmissions priority rules can be defined as: Aperiodic SRS resources > Semi-persistent SRS resources > Periodic SRS resources.
Proposal 2: In the low frequency, if one DCI triggers two aperiodic SRS resource sets, and the higher layer parameter SRS-SetUse of the two SRS resource sets are set as “Codebook” and “Antenna Switching”respectively, simultaneous transmission in the same symbol is allowed.
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